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Figure S1 Nitrogen adsorption—desorption isotherms of commercial graphene (a) and
commercial graphite obtained at 77.3 K.

Figure S2: Electrochemical testing of graphene in R200 electrolyte at 30 °C. a) galvanostatic
charge-discharge curves recorded with current density 1, 2 and 4 A.g. b) CV curves recorded at
scan rates 5, 10, 20, 50, 100 and 200 mV. s, temperature effect at 30, 40, 50 and 60 °C: c) cyclic
voltammetry; d) capacitance-potential curve; e) discharge gravimetric capacitance for 1000 cycles;
f) capacitance retention.

Figure S3: Electrochemical testing of graphene in 1,2-propeline electrolyte at 30 °C. a)
galvanostatic charge-discharge curves recorded with current density 1,2 and 4 A.g. b) CV curves
recorded at scan rates 5, 10, 20, 50, 100 and 200 mV. s, temperature effect at 30, 40, 50 and 60 °C:
¢) cyclic voltammetry; d) capacitance-potential curve; e) discharge gravimetric capacitance for
1000 cycles; f) capacitance retention.

Figure S4: Electrochemical testing of graphite in R200 electrolyte at 30 °C. a) galvanostatic charge-
discharge curves recorded with current density 1, 2 and 4 A.g. b) CV curves recorded at scan
rates 5, 10, 20, 50, 100 and 200 mV. s, temperature effect at 30, 40, 50 and 60 °C: c) cyclic
voltammetry; d) capacitance-potential curve; e) discharge gravimetric capacitance for 1000 cycles;
f) capacitance retention.

Figure S5: Electrochemical testing of graphite in 1,2-propeline electrolyte at 30 °C. a)
galvanostatic charge-discharge curves recorded with current density 1, 2 and 4 A.g. b) CV curves
recorded at scan rates 5, 10, 20, 50, 100 and 200 mV. s, temperature effect at 30, 40, 50 and 60 °C:
¢) cyclic voltammetry; d) capacitance-potential curve; e) discharge gravimetric capacitance for
1000 cycles; f) capacitance retention.

Figure S6: IR drop for both carbon materials and eutectic mixtures at temperatures between 30
and 60 °C.

Table S1: Temperature effect on capacitance (1% cycle) for graphene and graphite in both eutectic
mixtures.

Table S2: Temperature effect on capacitance (1000* cycle) for graphene and graphite in both
eutectic mixtures.

Table S3: Temperature effect on IR drop for graphene and graphite in both eutectic mixtures.
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Figure S1 Nitrogen adsorption—desorption isotherms of commercial graphene (a) and
commercial graphite obtained at 77.3 K.
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Figure S2: Electrochemical testing of graphene in R200 electrolyte at 30 °C. a) galvanostatic charge-discharge
curves recorded with current density 1, 2 and 4 A.g1. b) CV curves recorded at scan rates 5, 10, 20, 50, 100
and 200 mV. s, temperature effect at 30, 40, 50 and 60 °C: c) cyclic voltammetry; d) capacitance-potential
curve; e) discharge gravimetric capacitance for 1000 cycles; f) capacitance retention.
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Figure S3: Electrochemical testing of graphene in 1,2-propeline electrolyte at 30 °C. a) galvanostatic charge-
discharge curves recorded with current density 1, 2 and 4 A.g1. b) CV curves recorded at scan rates 5, 10, 20, 50,
100 and 200 mV. s, temperature effect at 30, 40, 50 and 60 °C: c) cyclic voltammetry; d) capacitance-potential
curve; e) discharge gravimetric capacitance for 1000 cycles; f) capacitance retention.
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Figure S4: Electrochemical testing of graphite in R200 electrolyte at 30 °C. a) galvanostatic charge-discharge
curves recorded with current density 1, 2 and 4 A.g. b) CV curves recorded at scan rates 5, 10, 20, 50, 100
and 200 mV. s, temperature effect at 30, 40, 50 and 60 °C: c) cyclic voltammetry; d) capacitance-potential
curve; e) discharge gravimetric capacitance for 1000 cycles; f) capacitance retention.



e Graphite/1,2-Propeline

i N i 0.6
1.0 Graphite 1,2-Propeline —5mV/s Graphite 1,2-Propeline
1——10mVis
0.44 ——20mVis
——50mV/s
0.8+ 1——100mV/s
024 — 200mV/s
2 o
S 06+ <
8 = 0.0
5 ——1 A/g (1.70 F/g)
- 044 —— 2 Alg (0.62 Flg)
: ——4 A/g (0.25 Flg) 0.2
0.2 0.4
0.0 T T T T T T T T T T T -0.6 T T T T T T
0.0 4.7 9.4 141 18.8 23.5 0.0 0.2 0.4 0.6 0.8 1.0
Time/s E/V vs Ag
(a) (b)

0.15 . .
——30°C Graphite 1,2-Propeline 0.16 4 Graphite 1,2-Propeline
—40°C ]

0101 —s50°C 0.14-

60°C ]
0.054 0.12 1
“_cp | ,.//
< 0.00 o 0107 e
w 1 /
© 008 ~—
-0.05 ]
i — /
0.06 ——30°C
-0.10 ] ——40°C
0.04 1 ——50°C
] 60°C
-0.15 T T T T T T T T T T T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
E/V vs Ag E/V vs Ag
(©) (d)
3.0 - -
Graphite 1,2-Propeline 100+ | Graphite 1,2-Propeline
2.54
80
204 ¢ S
< & 60
2 ®
L 154 @
=4 o
§ a0
o° 1.0+ §
©
30°C O 204 —=—30°C
i - —e—40°C
05 ——40°C {1 —«—50°C
——50°C 60°C
60°C 0 T T T T T T
0.0 A S S L S S S — 0 200 400 600 800 1000
0 200 400 600 800 1000
Cycle
Cycle
@) )

Figure S5: Electrochemical testing of graphite in 1,2-propeline electrolyte at 30 °C. a) galvanostatic charge-
discharge curves recorded with current density 1, 2 and 4 A.g'. b) CV curves recorded at scan rates 5, 10, 20,
50, 100 and 200 mV. s, temperature effect at 30, 40, 50 and 60 °C: c) cyclic voltammetry; d) capacitance-
potential curve; e) discharge gravimetric capacitance for 1000 cycles; f) capacitance retention.
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Figure S6: IR drop for both carbon materials and eutectic mixtures at temperatures between 30
and 60 °C.



Table S1: Temperature effect on capacitance (1% cycle) for graphene and graphite in both eutectic

mixtures.
G_REF1,2-P  Graphite 1,2-P G_REF R200 Graphite R200
T/°C IR drop/ V
30 0.00641 0.0104 0.028 0.0289
40 0.00612 0.0098 0.025 0.0291
50 0.00589 0.0091 0.025 0.028
60 0.0051 0.0088 0.023 0.0271

Table S2: Temperature effect on capacitance (1000t cycle) for graphene and graphite in both

eutectic mixtures.

T/ °C
Istcycle
30 °C 40 °C 50 °C 60 °C
Capacitance / F. g

G_REF 5.02 6.43 6.82 7.16

1,2-P
Graphite 1.7 2.02 227 242
G_REF 0.74 4.22 8.1 9.01

R200
Graphite 1.34 1.86 2.16 2.71

Table S3: Temperature effect on IR drop for graphene and graphite in both eutectic mixtures.

T/°C
1000t cycle* 30°C 40°C  50°C  60°C
Capacitance / F. g
1,2-P G_REF 4.79 421 4.71 5.3
Graphite 1.29 1.46 1.49 1.61
R200 G_REF 0.69 3.86 4.46 6.13
Graphite 1.29 1.59 1.91 1.95




